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Abstract
Introduction—Mental health-related problems are a significant cause of attrition during Basic 
Combat Training (BCT). Evidence in civilian populations suggests that physical fitness is 
associated with psychological benefits in civilians, but little is known about the association 
between physical fitness and psychological adjustment during BCT.
Methods—This study prospectively examined the association between physical fitness and 
depressive symptoms in 300 BCT soldiers from May to July, 2012 at Fort Jackson, Columbia, SC. 
Soldiers completed a baseline Army Physical Fitness Test (APFT) and survey within one week of 
arriving at BCT, and an end of cycle survey after eight weeks of BCT. Soldiers were assigned to 
the “high” fitness category if they had a passing score on the standard APFT of greater than or 
equal to 180 points out of 300 points. Soldiers scoring less than 180 points on the APFT were 
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assigned to the “ low” fitness category. Depressive symptoms were measured using the 20-item 
Center for Epidemiologic Studies Depression Scale.
Results—In multivariate analyses, adjusting for baseline demographics, self-reported sleep prior 
to BCT, BCT confidence, Army identification, and depressive symptoms, the odds of reporting 
depressive symptoms were 60% lower for soldiers in the high fitness category (odds ratio, OR 
0.40; 95% confidence interval, CI 0.19–0.84), compared to soldiers in the low fitness category.
Conclusions—Analogous to other positive outcomes of soldier fitness, improvement of soldier 
physical fitness prior to BCT might improve soldiers' psychological health outcomes.
Keywords
Depression; Mental Health; Military; Recruits; Soldiers; Stress
1. Introduction
United States (US) Army Basic Combat Training (BCT) is a 10-week military training 
course designed to indoctrinate new soldiers to Army values, lifestyle, and identity (14, 20). 
Most new soldiers are young adults, for whom the BCT environment of intense and frequent 
mandatory physical training, communal living, regimented eating and sleeping schedules, 
and sleep deprivation (26) is a stark contrast to their prior home and school environments.
In comparison to most civilian environments, BCT is uniquely stressful for soldiers, most of 
whom are just beginning the transition to adulthood. Many new soldiers struggle with the 
abrupt entry into this physically and psychologically taxing environment, which may put 
them at risk for the development of adverse psychological health outcomes. Despite pre-
enlistment medical screening (29), mental health-related problems are consistently listed as 
a significant cause of attrition during Basic Military Training in the US armed services (14, 
17).
There is a need for investigation of factors associated with improving soldier resilience 
during BCT. A potential avenue of exploration in the BCT environment is the association 
between physical fitness and psychological health. Evidence from a large body of research 
in civilian populations suggests that physical fitness may have a protective role in reducing 
the adverse psychological effects of stress (8). For example, results from a recent cross-
sectional study indicated that individuals with high stress and moderate to high levels of 
physical fitness reported lower levels of depressive symptoms than individuals with high 
stress and low levels of physical fitness (12). Additionally, in civilian populations, cross-
sectional studies have shown that individuals with high levels of physical activity or fitness 
are less likely to exhibit depressive symptoms (2, 22), and prospective studies have shown 
that more physically active/fit individuals have less risk of development of depressive 
symptoms (10, 33), compared to individuals who are sedentary or unfit.
The study of this association in soldiers during BCT is particularly relevant due to the 
unique nature of the BCT environment, which is perhaps more physically and mentally 
demanding than any other occupational training received by U.S. civilians. A recent 
qualititative survey of mental health training in Army soldiers found that soldiers reported 
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experiencing the most stress related to performance and physical demands of BCT (1). In 
this study, soldiers listed “building physical stamina/endurance and strength” prior to BCT 
entry as a top recommendation for new recruits in preparing for the stressors of BCT (1). 
Moreover, research indicates that individuals entering BCT with low levels of physical 
fitness are more susceptible to physical injury, illness, and early attrition from BCT (34). 
Importantly, a recent study has implicated physical fitness prior to BCT as potentially 
protective against the development of psychiatric illness following deployment in active 
duty Army personnel (15). This study lends support for the role of physical fitness as a 
potential buffer against the development of adverse mental health sequelae under stressful 
military conditions, and the potential for protective effects of physical fitness as early as the 
BCT environment, however, critical information about the psychological adjustment of 
those soldiers during BCT was not reported. To our knowledge, there has been no research 
of the association between physical fitness and psychological health outcomes of soldiers 
within the BCT environment.
The current study, therefore, was designed to examine the association of objectively 
measured physical fitness levels of soldiers at the start of BCT with the odds of reporting 
depressive symptoms near the end of the BCT cycle. Factors which have been associated 
with depressive symptoms in young adults, psychological adjustment of soldiers during 
BCT (17, 21), or the association between physical fitness and depressive symptoms in young 
adults were considered as potential confounders, and controlled for in assessing this 
association. Based on previous research conducted in civilian (10, 33) and U.S. military 
populations (15), we hypothesized that soldiers entering BCT with higher physical fitness 
levels would be less likely to report depressive symptoms near the end of the BCT cycle 
compared with soldiers with lower physical fitness levels.
2. Methods
2.1. Study Overview
The Soldier Health Promotion to Examine and Reduce Health Disparities (SHPERHD) 
project was a multi-center research initiative between the Institute for Partnerships to 
Eliminate Health Disparities (IPEHD) at the University of South Carolina (USC) and Fort 
Jackson in Columbia, South Carolina (40). Overarching goals of the SHPERHD project are 
to examine and analyze differences across race/ethnicity, age, gender, and residence-based 
disparities in weight management, injury prevention, and mental health support/treatment 
during all phases of the military (40). For the current study, soldiers were assessed 
longitudinally over the course of BCT at Fort Jackson in Columbia, SC.
Soldier's physical fitness was assessed objectively at baseline (within a few days of starting 
BCT) via the standard Army Physical Fitness Test (APFT). For the current study, soldier 
demographics, as well as measures of mood, sleep and behavioral characteristics were 
assessed at two time points: (1) a baseline survey administered to the soldiers within the first 
two weeks of soldiers arriving at Fort Jackson, and (2) an end of cycle survey administered 
to soldiers approximately eight weeks after BCT began. Survey measurement was conducted 
from May to July, 2012. Analysis for the current study included soldiers (ages >18 years; 
n=300), who had complete data for the APFT, provided complete responses for all study 
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variables for the baseline and end of cycle surveys, and indicated absence of depressive 
symptoms at baseline.
Soldiers were initially included in the study if they had complete APFT data to comprise a 
total physical fitness score (see Baseline Fitness Assessment section below) and participated 
in at least one survey assessment. Complete APFT data was available for 971 out of 1149 
soldiers who participated in the APFT at baseline. Out of these 971 soldiers, 916 soldiers 
participated in at least one of the survey assessments. We excluded 376 soldiers due to 
missing data for any study variables from the baseline and/or end of cycle surveys, thus 
retaining 540 soldiers who had complete data for all study variables in all three assessments 
(APFT, baseline survey, and end of cycle survey). Of the 376 soldiers removed due to 
missing data, 33 of those who were absent from the end of cycle survey assessment failed to 
graduate from BCT, which indicates that those soldiers may have attrited from BCT during 
the course of our study. Those soldiers who were removed due to missing data (n=376) were 
significantly older [mean age = 22.63 years (SD, 4.9)], compared to the soldiers with 
complete data (n=540) for all measurement time points [mean age = 21.76 years (SD, 3.7)]; t 
(874) = -3.02, p = 0.0026. No other significant differences were found for baseline 
demographic and behavioral characteristics between participants with complete data and 
those who were removed due to missing data. In order to investigate the longitudinal 
association of baseline physical fitness with incident depressive symptoms near the end of 
the BCT cycle, soldiers (n=240) reporting clinically significant depressive symptoms on the 
baseline survey [defined by a total score of ≥ 16 on the Center for Epidemiologic Studies 
Depression Scale (CES-D)], were excluded from the cohort for longitudinal analyses, 
resulting in a final sample size of n= 300 soldiers for the longitudinal analyses.
Baseline survey assessment duration was approximately 90 minutes, which included a 
detailed explanation of the study by research staff from USC. Soldiers were informed that 
participation in the study was voluntary. Those soldiers who chose to participate in the study 
were invited to sign a written informed consent, approved by the Institutional Review Board 
at USC and the Directorate for Research at Fort Jackson and the US Army Medical Research 
and Material Command (USARMC). This study was performed in accordance with the 
ethical standards described in the Declaration of Helsinki.
The written informed consent briefing and document emphasized that participation in the 
study was confidential and voluntary. Soldiers were informed that they could stop 
participating at any time, that they could refuse to answer questions, and that there would be 
no penalties or consequences for not participating or refusing to answer questions. Soldiers 
who chose to participate in the study signed and dated the informed consent document, and 
all consent documents (completed or not) were collected without soldiers disclosing their 
participation decision. Company drill sergeants were asked to leave the room during this 
consent process, but returned to the room during survey administration to maintain 
command and control. However, they were asked to remain a distance from soldiers during 
the survey process in order to protect soldiers' confidentiality while completing the surveys.
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2.2. Baseline Fitness Assessment
Objectively measured physical fitness data was obtained via the APFT, a three-event 
physical performance test used to assess physical fitness in three domains: (1) 
cardiorespiratory fitness, (2) upper body muscular fitness, and (3) abdominal/core muscular 
fitness (16). The APFT involved three timed events performed in sequential order: a push-up 
event (the number of repetitions completed in two minutes), a sit-ups event (the number of 
repetitions completed in two minutes), and lastly a timed two-mile run event. Soldiers were 
allowed a minimum of 10 minutes and a maximum of 20 minutes rest between each of the 
events. Raw scores on each of the three components of the APFT were converted to point 
values based on Army normative data for age and gender to yield a maximum total score of 
100 on each component test (38). The three component scores were then sum-totaled to 
yield a maximum total score of 300 for the total APFT score. During BCT, the standard 
APFT passing score to graduate from BCT is a minimum of 50 points per component event, 
and no less than 150 points for the overall APFT score (16). Soldiers are required to take the 
APFT at least twice per year throughout their Army careers following graduation from BCT. 
During their Army careers, a minimum of 60 points per component event, and no less than 
180 points for the overall APFT score is then required for a passing score (38). Considering 
the implications for Army career, and previous literature which has shown a protective 
association on mental health outcomes, in individuals in the highest 40% cardiorespiratory 
fitness category (33); “high” fitness was defined by an APFT score of ≥180 total points (out 
of 300) and “low” fitness was defined as an APFT score of < 180 total points (out of 300) 
for the current analysis. The timed two-mile run component of the APFT has been shown to 
be highly correlated with maximal oxygen uptake (VO2max; 0.91 for men, 0.89 for women) 
(24), commonly considered the “gold standard” for measurement of cardiorespiratory fitness 
(35).
2.3. Baseline Survey Assessment
Covariates were chosen a priori based on previous research implicating their potential role in 
confounding the association between physical fitness and depressive symptoms (26, 32, 33, 
39).Demographic covariates included age, sex, race, education level (last degree completed), 
marital status (married or not married), and family income (annually), and psychosocial 
covariates included baseline measures of self-reported sleep duration, identification with the 
Army, BCT self-efficacy, and depressive symptoms.
Average sleep duration for the 30 day period prior to BCT was assessed via the Pittsburgh 
Sleep Quality Index (PSQI), the most widely used measure of subjective sleep quality (5). 
The PSQI has been used previously for the assessment of sleep in soldiers during BCT (26). 
For this analysis, the sleep duration component score of the PSQI was collapsed from a four 
category response variable into a conceptually meaningful dichotomized variable reflecting 
average self-reported sleep per night > 7 hours or ≤ 7 hours. Self-reported sleep duration of 
≤7 hours per night in young adults has been associated with increased psychological distress 
(13), and has been identified as an independent risk factor in the persistence of 
psychological distress prospectively (13).
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Army identification was measured using a 5-point Likert-type scale ranging from 1 (strongly 
disagree) to 5 (strongly agree). Army identification has been associated with psychological 
attachment to the Army, as well as cognitively ambitious, achievement-oriented pursuits 
(19), which have implications for psychological adjustment of soldiers during BCT. Sample 
questions from the Army Identification (Army ID) scale included, “The Army has a great 
deal of personal meaning to me,” and “The Army's values are my values.” Negative items 
from the scale were reverse-scored, and the sum-total of the scale was averaged across the 
number of items to obtain a total score from 1 to 5. Higher scores indicated a stronger 
identification with the Army. Internal consistency reliability (Cronbach's alpha) of the 9 
items was 0.84.
BCT self-efficacy was conceptualized using the BCT confidence scale. The BCT confidence 
scale consisted of a 5-point Likert-type scale ranging from 1 (strongly disagree) to 5 
(strongly agree). The BCT self-efficacy measure was included as a potential confounder, as 
self-efficacy beliefs have been associated with the impact of physical training on mental 
health (39). Example questions from the BCT confidence scale included, “I have what it 
takes to succeed in BCT,” “Based on my ability and the amount of work I do, I think I will 
excel in BCT,” and “Physically, I'm not strong enough to succeed in BCT.” Negative items 
from the scale were reverse-scored, and the sum-total of the questionnaire was averaged 
across the number of items to obtain a total score from 1 to 5. Higher scores indicated higher 
confidence for succeeding in BCT. Cronbach's alpha of the 9 items was 0.84.
Baseline depressive symptoms were assessed using the 20-item version of the Center for 
Epidemiologic Studies Depression Scale (CES-D). This self-report scale is designed to 
measure depressive symptoms in the general population (28) and has been validated for use 
in military populations (3). The range of possible scores is 0 to 60, with higher scores 
indicating a higher degree of depressive symptoms (28). Cronbach's alpha of the 20-item 
CES-D was 0.81.
2.4. Assessment of Outcome
For this analysis, presence or absence of depressive symptoms at the end of the BCT cycle 
was determined using soldiers' self-reported CES-D scores from the end of BCT cycle 
survey. A score of ≧ 16 indicated presence of depressive symptoms. This cut-point has been 
extensively used in the general population and in military populations to indicate the 
presence of significant depressive symptomatology (3, 28).
2.5. Statistical Analysis
Descriptive statistics (means, SDs, proportions) were used to describe demographic and 
behavioral characteristics of the study population separately for high and low APFT fitness 
soldiers. T-tests and chi-square tests were used to compare the means of continuous 
variables and the prevalence of categorical variables, respectively, between participants in 
APFT fitness categories.
Logistic regression analyses were conducted to test whether APFT fitness category at 
baseline was associated with the odds of reporting depressive symptoms at the end of the 
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BCT cycle. Three multivariate models were tested. Model 1 was unadjusted. Model 2 
controlled for age, sex, race, education level, marital status, family income (annually), BCT 
confidence score, and Army ID score. Model 3 adjusted for all variables in model 2, plus 
self-reported average sleep duration prior to BCT and baseline depressive symptoms. All p 
values reported were 2-sided with an alpha level of 0.05. All statistical analyses were 
performed using SAS 9.3 (SAS Institute, Inc., Cary, North Carolina).
3. Results
Table 1 presents demographic and baseline behavioral characteristics of study participants. 
Soldiers ranged in age from 18-35 years [mean= 22.0 years (SD, 3.7)], 22.3% were female. 
At baseline, 34.7% (n=104) and 65.3% (n=196) of soldiers were categorized into the “low” 
(APFT<180) and “high” (APFT≥ 180) fitness categories, respectively. APFT scores for the 
high fitness soldiers ranged from 180-300 points with a mean score of 220.1 (SD, 25.5) and 
APFT scores for the low fitness soldiers ranged from 60-179 with a mean score of 149.8 
points (SD, 25.6). Mean APFT for the total study sample was 195.7 (SD, 42.1).
There were significant differences between fitness categories in Army ID scores, t(298)= 
-2.38, p = 0.018, and BCT confidence scores, t(298) = -6.04, p<0.0001, indicating that high 
fit soldiers were more likely to report a higher degree of identification with the Army and 
higher BCT confidence at baseline. No other baseline differences were detected between 
APFT fitness categories.
There were no major study variables with a correlation coefficient greater than 0.5 or less 
than - 0.5, indicating absence of multicollinearity between the major study variables (see 
table 2). Table 3 displays the number of soldiers in each of the APFT fitness categories, the 
number of soldiers reporting depressive symptoms at the end of BCT cycle survey, and the 
odds ratios (OR) and 95% confidence intervals (CI) for depressive symptoms for the three 
logistic regression models. The unadjusted results from model 1 indicate that the odds of 
reporting depressive symptoms near the end of the BCT cycle were 60% lower for the high 
fit compared with the low fit soldiers(OR 0.40, CI 0.21-0.77).
Model 2 adjusted for age, sex, race, education level, marital status, family income 
(annually), BCT confidence score, and Army ID score. Results from model 2 indicate that 
the odds of reporting depressive symptoms near the end of the BCT cycle were 57% lower 
for the high fit compared with the low fit soldiers (OR 0.43, CI 0.21-0.89).
The results from model 3 show essentially the same association between physical fitness 
category and odds of reporting depressive symptoms near the end of BCT, after adjustment 
for the variables in model 2, plus self-reported sleep duration prior to BCT ≤ 7 hours/night 
(yes or no), and baseline depressive symptomatology. In model 3, the odds of reporting 
depressive symptoms near the end of BCT were 60% lower for the high fit compared with 
the low fit soldiers (OR 0.40, CI 0.19-0.84).
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4.1. Summary of findings
Results show that, compared to soldiers who began BCT in the low fitness category, soldiers 
who began BCT in the high fitness category had significantly lower odds of reporting 
depressive symptoms near the end of BCT. These findings are consistent with results from 
recent prospective studies conducted in civilian populations which show an inverse 
association between cardiorespiratory fitness level and odds of reporting depressive 
symptoms in healthy individuals (10, 33), and odds of reporting depressive symptoms in 
individuals who have high levels of chronic stress (12).
Physical fitness is recognized by the Army as one of the key components for increasing 
resiliency in soldiers throughout their military careers (7). However, unlike other factors 
related to the “psychological fitness” of soldiers during BCT, the psychological benefits of 
physical fitness have been largely ignored with respect to assessment and interventions prior 
to and during BCT (25). Because BCT is designed to develop the mental and physical 
stamina needed to sustain the rigors of military service and combat, examining factors which 
could build resilience to behavioral health problems during BCT has great significance for 
military health and combat readiness. New soldiers are eligible to deploy for combat 
operations after completing BCT and advanced individual training, and knowing soldiers' 
response to BCT stressors is important for the prevention of chronic stress reactions and 
subsequent health problems. Physical fitness might, therefore, provide a potential target for 
preventive interventions aimed at increasing resiliency to BCT stressors, and reducing 
attrition during BCT as well as during soldiers' military careers. Identifying soldiers with 
low physical fitness levels prior to BCT could assist the Army in implementing resiliency-
enhancing programs for soldiers which may reduce adverse reactions to BCT stressors. 
Focusing on physical fitness levels at BCT entry could assist the Army in the development 
of preventive interventions which could be beneficial for soldiers early during the BCT 
cycle. Early identification and intervention could potentially reduce mental health-related 
BCT attrition, which has significant implications for Army recruitment and military health 
and readiness.
4.2. Potential Mechanisms
Both animal and human studies suggest that regular exercise training may lead to 
adaptations in the hypothalamic pituitary adrenal (HPA) axis and the sympathetic nervous 
system (SNS) in response to physical and psychological stressors (for a review, see 36). 
Indeed, research has indicated that the antidepressant effects of regular exercise training 
might be mediated through neurobiological adaptations, (e.g., increased availability of 
neurotransmitters including serotonin and dopamine, attenuated HPA axis reactivity to 
stressors) which may be protective against the deleterious psychological effects of stress (for 
a review, see 36). In addition, studies have shown positive adaptations in the cardiovascular 
stress response, including faster recovery following exposure to a psychosocial stressor, in 
individuals who are physically fit compared to individuals who are sedentary (for reviews, 
see 30, 36). Adaptations resulting from regular physical exercise training might, therefore, 
positively impact physiological adaptations to psychological stressors (31, 32, 36). Though 
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not measured in the current study, a reduced physiologic sensitivity to BCT stressors may be 
one mechanism by which physical fitness may serve to buffer the deleterious effects of BCT 
stress in those soldiers who enter BCT with higher levels of physical fitness.
Psychological mechanisms hypothesized to underlie the psychological benefits of physical 
training in civilian populations include increased self-efficacy (39), coping self-efficacy 
(39), self-esteem (39), and increased mental toughness (11). Mental toughness, which is 
characterized by the capacity to be successful in coping with the stress and anxiety of 
challenging situations (11), may be another key component of resilience during BCT. 
Soldiers entering BCT with high levels of physical fitness might likewise be better equipped 
to cope with, and adjust to the physical and mental stressors of BCT. Indeed, prior research 
has shown that higher self-efficacy during BCT may be associated with reduced levels of 
perceived stress (9), and reduced hostility and depression during BCT (9). Previous research 
in civilians has also shown a positive association between regular participation in moderate 
to vigorous intensity physical activity (MVPA) and increased mental toughness in young 
adults (11). Future research is needed to further examine the protective and mediating 
effects of physical fitness on psychological health outcomes in soldiers, and the role of 
physical fitness in resilience to BCT and other military stressors.
Analogous to associations with greater susceptibility to injury and illness, lower physical 
fitness is also likely associated with greater soldier susceptibility to overtraining syndrome 
(OTS). OTS occurs in response to a sudden and repeated increase in exercise load beyond 
one's customary level, and is associated with adverse psychological health symptomology 
(23). Though not assessed in the current study, the influence of physical training prior to 
BCT, on the development of OTS during BCT, may provide an additional mechanism by 
which soldiers' physical fitness levels at BCT entry could impact the psychological 
adjustment of soldiers during BCT.
4.3. Strengths and limitations
This study has several strengths which add to the existing literature on the association 
between physical fitness and psychological adjustment to stress. First, to our knowledge, this 
is the first study of the association between physical fitness and depressive symptoms among 
soldiers during BCT.
Second, by conducting the study at Fort Jackson, the largest and most active Initial Entry 
Training Center in the U.S. Army, soldiers in this study were representative of Army BCT 
soldiers. According to the US Army Training Center, Fort Jackson holds the distinction of 
training 50% of all soldiers, including 60% of all female soldiers entering the Army each 
year (37).
Third, this study employed a standardized objective measure of physical fitness, whereas the 
majority of existing population-based studies have primarily relied on self-reported 
measures of physical activity (6,32). Fourth, this study controlled for covariates which may 
confound the association between physical fitness and depressive symptoms among BCT 
soldiers. In this study, Army identification and BCT self-efficacy were examined as 
covariates, and those soldiers exhibiting depressive symptoms at baseline were excluded 
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from the analysis. As such, we attempted to control for soldier personality types which 
might predispose certain individuals to the development of depressive symptoms during 
BCT.
There were also limitations of this study. First, our a priori decision to use the total APFT 
score of 180 to define high and low fitness may not have adequately characterized a subset 
of soldiers (n=31) who scored ≥ 180 on the APFT, but who, according to Army BCT 
standards, actually failed the APFT because they scored less than 50 on one of the three 
components of the APFT. Failing the APFT may have had a negative psychological impact 
on these soldiers. However, most of these soldiers (19/31) missed the passing score of 50 on 
one component event of the APFT by ≤ 5 points (e.g., 1-4 sit-ups), an improvement likely 
attainable by the end of BCT. Moreover, we attempted to control for this confound with 
covariates for BCT confidence and baseline depressive symptoms
Second, although the CES-D is a valid measure of depressive symptoms in both young 
adults and military populations (3, 27); it is not a clinical diagnostic tool for depression. The 
CES-D was originally developed for the purpose of identifying individuals with apparently 
clinically significant depressive symptoms who require more intensive evaluation (28). 
Although the CES-D has been used in previous population-based studies to measure 
depressive symptoms (10, 33), the CES-D data in this study should be interpreted with 
caution.
Third, although the prospective design of the study had advantages over cross-sectional 
designs, the measurements included in this analysis were made at only two time points—
near the beginning and end of BCT. Stressors experienced during BCT vary across the BCT 
cycle. Near the beginning of BCT, soldiers endure a stressful indoctrination process, there is 
a need to process a large amount of new information in a short period of time, and 
performance expectations are higher. In contrast, during the final phase of the BCT cycle, 
soldiers have more autonomy and less drill sergeant supervision. Therefore, soldiers 
reporting depressive symptoms near the end of BCT may not be reflective of all soldiers 
who might have exhibited depressive symptoms earlier during BCT. Thus, inclusion of a 
midpoint measurement of depressive symptoms may have resulted in more variability in 
CES-D scores over the BCT cycle and the potential to detect a curvilinear relationship 
between physical fitness levels at BCT entry and depressive symptoms at the end of the 
BCT cycle.
While BCT soldiers engage in essentially identical physical training regimens during the 
highly structured BCT environment, because they must qualify on the same tasks (18), it is 
possible that some soldiers in the low fit group for the current study could have been 
assigned to remedial physical fitness training (17) and thus, exercised more frequently than 
the high fit group over the course of the study. The current study did not assess physical 
training over the course of BCT. However, our finding of an inverse association between 
initial physical fitness levels at BCT entry and depressive symptoms near the end of the 
BCT cycle, even in light of the potential for higher frequency of exercise training in those 
soldiers with lower initial fitness levels, lends further support for pre-accession physical 
Crowley et al. Page 10






















fitness as a potentially important factor in the psychological adjustment of soldiers during 
BCT.
Moreover, the scheduling of our baseline survey measurement, which required coordinated 
scheduling within the complexity and context of the BCT environment, may have captured 
some soldiers who, within a couple of weeks of the start of BCT, were already experiencing 
adverse psychological effects of stress. Our finding that out of the 540 soldiers with 
complete study data, 44.4% (n =240) were excluded due to depressive symptoms at baseline 
indicates that future studies should strive to capture this measurement prior to BCT entry. 
Additionally, survey responses at the end of BCT may not have been representative of all 
BCT soldiers, considering BCT attrition rates of approximately 4% that have previously 
been reported (34). We attempted to minimize selection bias by recruiting a large and 
representative sample at the study onset, anticipating both soldier attrition and potential 
missing data at follow up. No significant differences were found for baseline demographic 
and behavioral characteristics between participants with complete survey and APFT data, 
and participants with missing data who were excluded from the analysis, except for age 
differences. We observed that those soldiers who were removed due to missing data were 
significantly older [mean age = 22.63 years (SD, 4.9)], compared to the 540 soldiers with 
complete data for all three measurement time points [mean age = 21.76 years (SD, 3.7)], 
t(874) = -3.02, p = 0.0026.
A fourth limitation of this study may exist in the survey procedures. Although efforts were 
made to assure soldiers that their survey answers would remain anonymous, completion of 
the survey at Fort Jackson in the presence of drill sergeants could have had an influence on 
survey responses, social desirability, or the willingness of the BCT soldiers to candidly 
answer survey questions. Indeed, there remains a stigma of perceived “weakness” associated 
with mental illness in the military, as well as a fear of jeopardizing one's military career by 
reporting mental health-related issues (4). Thus, measurement of depressive symptoms in 
this study may have resulted in a conservative estimate of the prevalence of these symptoms. 
Considering these limitations, we advise caution when interpreting the results of this study.
4.4. Conclusions
Our finding of an inverse association between physical fitness levels of soldiers at BCT 
entry and depressive symptoms near the end of the BCT cycle provides important insight 
into the potential role of physical fitness as a method to increase resilience and improve 
psychological health outcomes of soldiers during the intensely stressful environment of 
BCT. These results are consistent with previous cross-sectional and longitudinal studies 
which show an inverse association between physical fitness and the development of adverse 
mental health sequelae in civilian populations. Further research is needed to better 
understand this association in military training environments, where interventions such as 
preparative or graded physical training, could inform future military policies and practices 
aimed at improving the psychological health of soldiers during BCT.
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Table 1
Baseline characteristics of study participants by APFT fitness categories
Characteristic Lowa Highb P value
Participants, n (%) 104 (34.67) 196 (65.33) -
Age, years (mean ± SD) 21.61 ± 3.22 22.24 ± 3.90 0.130
Sex 0.606
 Male, n (%) 79 (75.96) 154 (78.57)
 Female, n (%) 25 (24.04) 42 (21.43)
Ethnicity 0.863
 Non-Hispanic, n (%) 90 (86.54) 171 (87.24)
 Hispanic, n (%) 14 (13.46) 25 (12.76)
Race 0.500
 Black, n (%) 28 (26.92) 41 (20.92)
 White, n (%) 60 (57.69) 123 (62.76)
 Other, n (%) 16 (15.38) 32 (16.33)
Education 0.265
 High school degree, n (%) 42 (40.38) 73 (37.24)
 Associate's degree or some college, n (%) 53 (50.96) 93 (47.45)
 College degree or higher, n (%) 9 (8.65) 30 (15.31)
Marital status 0.382
 Married, n (%) 14 (13.46) 34 (17.35)
 Not married, n (%) 90 (86.54) 162 (82.65)
Family income (annually) 0.419
 “I don't know,” n (%) 8 (7.69) 23 (11.73)
 < 25,000, n (%) 28 (26.92) 57 (29.08)
 25,000-50,000, n (%) 16 (15.38) 31 (15.82)
 50,000-75,000, n (%) 13 (12.5) 13 (6.63)
 > 75,000, n (%) 39 (37.50) 72 (36.73)
Sleep duration 0.261
 ≤ 7 hours, n (%) 21 (20.19) 51 (26.02)
 > 7 hours, n (%) 83 (79.81) 145 (73.98)
CES-D (mean ± SD) 9.50 ± 3.84 9.52 ± 3.48 0.972
Army ID (mean ± SD) 4.20 ± 0.56 4.36 ± 0.55 0.018
BCT confidence (mean ± SD) 4.25 ± 0.52 4.58 ± 0.42 <0.0001
APFT=Army Physical Fitness Test; CES-D = Center for Epidemiologic Studies Depression Scale; BCT = Basic Combat Training; ID = 
identification.
a
APFT total score < 180
b
APFT total score ≥ 180
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